In this study, the presence of elongated thread-like lysosomes (nematolysosomes) was demonstrated cytochemically in large pyramidal cell of cerebrum, Purkinje cell of cerebellum and motor neuron in anterior horn of spinal cord when these cells were fixed with low concentrated glutaraldehyde fixatives in PIPES buffer. The acid phosphatase (AcPase; one of lysosomal marker enzymes) activity was mainly distributed in condensed vacuoles and stacks of well-developed Golgi apparatus and in lysosomes in the neurons. However, we have also found that AcPase activity was present not only on ordinary round lysosomes but also on the nematolysosomes. The nematolysosomes with positive AcPase activity were observed in the cytoplasm of the neurons of the central nervous system. The motor neurons have more nematolysosomes which may extend into the processes. In these cells there were many microtubules and microfilaments. This may suggest that the nematolysosomes are related to the AcPase transport in the neurons.
Lysosomes are usually round in shape. However, the presence of unique shape lysosomes have been recently reported in several types of cells. That is to say, AcPase-positive tubular shaped lysosomes were reported in rat alveolar macrophages (2, 18) , skeletal muscle cells in rat (15) , pinealocytes in rat and gerbills (11) , and Kupffer cells (13) . Robinson, et al. have also shown the presence of long tubular lysosomes in cultured rat smooth muscle cells by rapid frozen method, and that the native shape of lysosomes could not preserve by the routine chemical fixation (17) .
On the other hand, Oliver has described AcPase negative tubular lysosomes in exocrine cells of pancreas and parotid gland although they revealed positive reaction of trimetaphosphatase (16) . Recently, Araki, et al. have demonstrated that elongated lysosomes with AcPase activity exist in exocrine cells of pancreas in rat by the improvement of fixation procedure (1) . They have used a low concentration (0.25%) of glutaraldehyde in PIPES buffer containing 5% dimethyl sulfoxide (DMSO) instead of the fixation of 2-4% glutaraldehyde in cacodylate buffer for the demonstration of AcPase activity cytochemically. They have also named these long thread-like lysosomes as "nematolysosome" because they are not "t ubular" structures (1) . By applying their method, nematolysosomes have been found in rat hepatocytes (12) and luteal cells of ovary (unpublished data).
In neurons, there have been few reports about the presence of irregular shaped lysosomes, although Broadwell has demonstrated the existence of tubular lysosomes in cytoplasm of neuroendocrine cells under high osmic condition (5) . In the present study, we aim to detect the ultrastructural distribution of nematolysosomes in large pyramidal cells of cerebrum, Purkinje cells of cerebellum, and motor neurons in anterior horn of spinal cord in central nervous system, by applying the low concentration of glutaraldehyde fixative.
MATERIALS AND METHODS
Wistar rats both female and male weighing 150-200 g, were used as experimental animals. Under anesthesia with ether and pentobarbital, perfusion fixation through heart were carried out with 2% formaldehyde and 0.25% glutaraldehyde in 30 mM PIPES buffer containing 5% dimethyl sulfoxide (DMSO), pH 7.4, for 10 min at room temperature. 
RESULTS

Observation of large pyramidal cells of cerebrum:
The reaction product of AcPase activity was found as black electron dense precipitation of lead phosphate on the round or spherical lysosomes in large pyramidal cells. In addition, the AcPase activity was observed on long thread-or rod-like lysosomes which had been named "nematolysosome" (Fig. la) . The nematolysosomes were mostly distributed near nuclei or flat sac of Golgi complexes in the cells (Figs. 1a, b) , although in pancreatic acinar cells they were present in the peripheral region of the cells. In the large pyramidal cells, the nematolysosomes were not large in number as compared with those of other neurons.
Observation of Purkinje cells of cerebellum:
The AcPase activity was found on common round lysosomes and also on nematolysosomes in Purkinje cells (Fig. 2a) have recommended to name the lysosomes in alveolar macrophages as "nematolysosomes" instead of "t ubular lysosomes" emphasizing that they are not tubular structures (1, 2) . The presence of AcPasenegative and trimetaphosphatase-positive basal elongated lysosome has been reported as tubular lysosomes in exocrine acinar cells in rat pancreas (16) . They are regarded as a distinct population of lysosomes by the unique characteristic of cytochemical staining, but a recent study of Araki, et al. (1) demonstrate that AcPase activity could be detected in basal elongated lysosomes by the modification of the fixation process.
They concluded that nematolysosomes may represent a universal feature in keeping with individual functions of the cells.
Up to now, there has been no report about the in neurons since the neuron has a well-developed cytoskeletal system. The function of nematolysosome has not been fully understood yet in the cell, but nematolysosomes in macrophages are believed to play a role in intracellular digestion and transportation of endocytozed materials. In pancreatic acinar cell, the evidence that nematolysosomes were distributed from near basolateral plasma membrane to Golgi complex region may indicate that they are involved in the intracellular transportation system (1). In neuroendocrine cells, elongated AcPase-positive lysosomes have been observed by inhibition of axoplasmic flowing with the treatment of high osmic pressure (5) , suggesting that lysosomes may be transported from perikaryon to the end of the axon. It has been also demonstrated that AcPase accumulation of transected rat sciatic nerve and AcPase activity in the proximal stump exceeded than that in the distal stump (7, 10). Inomata, et al. have reported that AcPase activity could be detected on the axolemma of neuron in dorsal root ganglion (9) . From these results, it is suggested that the AcPase activity detected in processes of neurons is possibly transported from cell body to process. Among neurons we investigated in the study, the motor neurons had more nematolysosomes, which were sometimes found in the processes, although in other cells they were often observed in the cytoplasm of neurons.
We have no idea about the reason for heterogeneous distribution of nematolysosomes in the neurons, but nematolysosomes should have presented in the process of neurons since they may be associated with the decomposing of neurotransmitters at the terminals of process.
